The present study was conducted to find out the contamination of Kallar Kahar Lake by inorganic elements and heavy metals and the temporal variation of these chemicals in the lake water. Water samples were collected on monthly basis during December 2001 to November 2002. Concentration of 10 inorganic elements and heavy metals (sodium, potassium, magnesium, iron, nickel, cobalt, copper, cadmium, lead and zinc) was analyzed in the lake water by atomic absorption spectroscopy. Mean monthly concentration of the inorganic elements and heavy metals in the lake water was: nickel 0.117 mg. . Analysis of variance showed temporal variations (P < 0.001) in concentration of inorganic elements and heavy metals in Kallar Kahar Lake water. The present study indicates that the concentrations of inorganic elements and heavy metals were not within the safe limit at the sampling site throughout the period of study and water of Kallar Kahar Lake is not suitable for drinking, farming and aquaculture. @JASEM Kallar Kahar (Kahar means lake) is situated 135 km from Rawalpindi, Pakistan on the motorway in the north side of the salt range. Kallar Kahar is a famous wet land area and is a pleasant shady place for picnics. The lake is salty and shallow and is favorite site for migratory birds during winter season. Rain and mountain brooks are the major water sources of the lake. Human activities have increased the concentration of metals in many of the natural water systems which have raised concerns regarding metal bioaccumulation and human health hazards (Pan and Brugam, 1997) . The concentrations at which metals are considered important vary as some are essential at low concentration and toxic at higher levels. With increasing public concern regarding environmental contamination, there is a growing need to monitor, manage and remediate ecological damage (Jarup, 2003 , Silva et al. 2005 . The concentration of metals in surface water depends on several factors like soil dust, local point sources, natural presence in bedrock and soils, and airborne contribution from long range transport (Frank and Cross, 1974; Pan and Brugam, 1997) . In addition, conditions in the catchment and lake are important for the mobility and availability of metals in the water. Rivers and lakes are exposed to atmospheric deposition of anthropogenically derived trace elements. This can create harmful effects on environmental condition and human health due to their toxicity and bioaccumulation in various environmental compartments (Boyed and Tucker, 1998; Jarup, 2003 , Silva et al. 2005 ).
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Studies to evaluate the contamination by inorganic elements and heavy metals in fresh water bodies are getting worldwide attention during recent years. Elemental concentration in various water reservoirs has been studied in Horseshoe Lake, Illinois (Brugam et al. 2003) , Crystal Lake, Illinois (Pan and Brugam, 1997) , Lake Balaton (Farkas et al. 2003; Hlavay and Polyak 2002; Nguyen et al. 2005; Weisz et al. 2000) , Pearl River Estuary (Liu et al. 2003) , Lake Nakuru, Kenya (Mavura and Wangila, 2003) , River-WetlandLake system of Balton Region, Hungary (ElbazPoulichet et al. 1997 ) and lake and fish farm Ibadan, Nigeria (Olaif et al. 2003) . Lake Victoria in Kenya has been most frequently studied for pollutants and contaminants (Kondoro, 1998; Onyari and Wandiga, 1989; Tole and Shitsama, 2000; Wandiga and Onyari, 1987) . There are not much environmental studies on various lakes, ponds and fresh water bodies in Pakistan. However, there are some sporadic reports on elemental concentration in various fresh water bodies of Pakistan (Chaudhary et al. 1999 , Iqbal et al. 2004 , Salam et al. 2000 . Kallar Kahar Lake is contaminated by sewage water and information regarding the concentration of inorganic elements of lake water is lacking. The present study was conducted to find out the contamination of Kallar Kahar Lake by inorganic elements and heavy metals and the temporal variation of these elements in the lake water.
MATERIALS AND METHODS
The study on the concentration of inorganic elements and heavy metals in the water of Kallar Kahar Lake, Chakwal, Pakistan was conducted during December 2001 through November 2002. Kallar Kahar Lake was first surveyed to determine the best locations to take the water samples. Samples were collected from the subsurface of lake in 1.5 L plastic bottles on monthly basis from the same spots on eastern bank of the lake. Water samples were kept refrigerated until they were analyzed in the lab. following standard methods.
Atomic absorption spectroscopic measurements and computations were made following Ansari and Iqbal (1993) , Chaudhary et al. (1999) and Salam et al. (2000) . Data were subjected to analysis of variance to compare monthly variations of concentration of inorganic elements and heavy metals.
RESULTS
The results about concentration of inorganic elements and heavy metals are provided in Table 1 . Analysis of variance showed temporal variations (P < 0.001) in concentration of inorganic elements and heavy metals in Kallar Kahar Lake water ( ).
Mean monthly zinc concentration was 1.412 mg. L -1 during the study period. 
DISCUSSION
The physical, chemical and biological processes occurring permanently in an aquatic environment should be considered to explain the inorganic elements and heavy metals concentrations (Nguyen et al. 2005) . External processes like discharging of pollutants and anthropogenic activities also affect the concentration and behavior of inorganic elements and heavy metals concentrations (Baeyens et al. 1998) . Dissolved metal ions create turbidity and discoloration of lake water. They can precipitate and form bottom sludge. Limits on individual metals are usually based on toxicity levels. Various metals including those which are essential micronutrients are toxic to organisms at their higher concentrations.
Normally the free form of the element is potentially toxic to aquatic biota. Complexation with organic ligands significantly reduces their concentration and the adverse effects. Other factors such as pH and hardness also affect the concentration of free metal ions and thus regulate toxicity. However, several regulatory agencies have specified limits on total metals to provide a sufficient safeguard against possible synergistic effects.
The concentration of sodium increased in winter season when the water level in the lake was low and decreases in summer season when water flow in lake was high. The concentration of sodium ions becomes remarkably high in saline and brackish water. The higher concentration of sodium limits the biological diversity due to osmotic stress. High sodium contents in the form of chloride and sulfates make the water salty and unfit for human consumption. High sodium content in irrigation water brings about puddling of soil. As a result the water infiltration in the soils is reduced and the soil becomes hard making the germination of seed difficult (Trivedi and Gurdeep, 1992) Potassium plays the same role in water as sodium. It occurs in small amounts but is regarded as an important macronutrient in the metabolism of freshwater environments (Trivedi and Gurdeep, 1992) . Magnesium occurs in all natural waters. It is an essential constituent of chlorophyll and no ecosystem could work without it. High magnesium concentration in water reduces its quality for domestic use, while a concentration above 500 mg. L -1 gives an unpleasant taste and make it unfit for drinking purposes (Trivedi and Gurdeep, 1992) . The magnesium concentration (115.71 mg. L -1 ) in Kallar Kahar Lake water is higher than the standard magnesium concentration (30 mg. L -1 ) in water. (Trivedi and Gurdeep,1992) . Mean monthly concentration of iron in present study was 1.456 mg. L -1 which does not falls in safe limits recommended by Trivedi and Gurdeep (1992) .
Copper, chromium, cadmium and zinc are among the heavy metals. The source of these heavy metals in fresh water bodies is mainly through industrial effluent. In freshwater bodies, the acceptable level of copper and chromium is 0.05 mg. L -1 , cadmium is 0.01 mg. L -1 and zinc is 5 mg. L -1 (Trivedi and Gurdeep, 1992) . The concentration of all these metals was higher than the normal standards which could be life threatening. The present study indicates that the concentrations of inorganic elements and heavy metals were not within the safe limit at the sampling site throughout the study period and water of Kallar Kahar Lake is not suitable for drinking, farming and aquaculture. REFERENCE Ansari, TM; Iqbal, M (1993 
